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Abstract : A finless porpoise (Neophocaena phocaenoides) was discovered in the coast of Yeon-do island, Yeosu-
si, Korea on 19 June 2008. The finless porpoise (Neophocaena phocaenoides) was a juvenile. The body length was
126cm and the weight was 24.5kg. In this study, the skeletal specimen of the finless porpoise (Neophocaena
phocaenoides) was measured, described and analyzed. The purpose of this study is to offer basic data for the future
research on the finless porpoise from Korea.
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Introduction
The porpoise generally lives in large rivers, shallow and
costal sea areas including the West, the East, and the South
Sea of Korea, Japanese coast, Taiwan, China, Borneo,
Sumatra, Singapore, and the Persian Gulf, especially in
shallow sea areas within 5-6 km from the shoreline. The
seawater temperature range where Neophocaena phocaenoides
inhabits is known as 5~28
o
C (Jefferson et al., 1993). The
Neophocaena phocaenoides is a marine mammal belonging
to a suborder of toothed whale, while it had been known to
be subdivided into several species in past time. It was
identified to be one genus and one species, Neophocaena
phocaenoides, by the first research (Rice, 1998; Van Bree,
1973). The current systematics on Neophocaena phocaenoides
is as follows.
Classification (Rice, 1998)
Order Cetacea
Suborder Odontoceti
Superfamily Delphinoidea
Family phocoenidae
Subfamily phocoeninae
Neophocaena phocaenoides (G. Cuvier, 1829)
Until now, although adjacent sea area of Korea is a habitat of
Neophocaena phocaenoides, few systemic biological
research had been performed excluding fishery resource
dynamic research. In addition, it is the actual state that most
research of Neophocaena phocaenoides are dependent on
research data obtained from Japan and China. At present,
the porpoise (Neophocaena phocaenoides) is a marine
mammal listed on the appendix I in CITES (Convention on
International Trade in Endangered Species of Wild Fauna
and Flora) as endangered species. This study intends to
examine a specimen of Neophocaena phocaenoides found
in the coast of Yeon-do island, Yeosu-si, and to provide
basic data for references of osteological and ecological
research of whales in Korea to be performed in future. In
addition, it is intended to develop instruction measures for
diversity of marine mammals in seeking preservation
measures of marine mammals in Korea.
Materials
Specimen No.: NHC2008-101(NHC: Natural Heritage Center)
Discovery: At June 19, 2008, a porpoise was collected in
seashore of Yeon-do island during 2008 Field Collecting
Research of National Biological Diversity Institute
Association was leaved alone for about 3 days after death
without external wound and its body was expanded from
gases generated by rot of internal organs. Its skin color was
dark grey near black and its thin epidermis started to get
rotted and stripped off (Fig. 1).
Locality: Southern seashore in Yeondo-ri, Yeon-do island,
Yeosu-si (Fig. 2).
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Methods
After dissecting the collected specimen NHC2008-101, we
conducted a specimen preparation of its skeletal structure
and literature search based on obtained features of the
skeletal structure such as the skull and the vertebrae. Based
on the skeletal structure data of Neophocaena phocaenoides,
the analysis of the Neophocaena phocaenoides specimen
found at seashore of Yeon-do island, Yeosu-si were
arranged.
Results
Description
The measured value of body length of the collected specimen
of Neophocaena phocaenoides was 126 cm and total body
weight was 24.5 kg. The skeletal structure weight of treated
NHC2008-101 was 0.92 kg, which corresponded to 3.75%
of total weight (Fig. 3). Generally, it is known that the
skeletal structure of porpoise is very light and thin and the
weight of total skeletal structure accounts for 5% of total
weight (Hsu et al.,1973; Shaw, 1938).
In case of Chinese finless porpoise and Japanese finless
porpoise which live in adjacent sea area, body length of
their infants immediately after born is between 72~85 cm
and that of adult ranges from minimum 132 cm to maximum
194 cm (Chang and Zhou, 1995; Chen et al., 1982; Furata
et al., 1989; Gao and Zhou, 1993; Jefferson et al., 2002;
Kasuya and Kureha, 1979; Kasuya et al., 1986; Shirakihara
et al., 1993; Zhang, 1992). The NHC2008-101 had 126 cm
of body length and about 7 cm of the penis length, so seems
to be an immature male not more than three years old
(Table 1, 2).
The profile length of skull of the NHC2008-101 was
19.55 cm, its condylobasal length including occipital
condyle was 21.10 cm, and its greatest breadth of skull was
14.00 cm (Fig. 4).
Its greatest length of the nasals was 7.57 cm, the greatest
breadth of its occipital condyles was 7.12 cm, the greatest
breadth of its foramen magnum was 3.19 cm, and the
height of its foramen magnum was 3.44 cm. The whole
length of its mandible until condyle was 14.99 cm (Fig. 5).
The teeth of Neophocaena phocaenoides are not
distinguished in shape different from those of land mammals
and has a large number of teeth. NHC2008-101 has totally
72 pieces of teeth, 18 teeth in each left and right side of the
Fig. 1. External morphology of Neophocaena phocaenoides
(NHC2008-101).
Fig. 2. Locality of the Neophocaena phocaenoides (NHC2008-101) specimen.
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upper and the lower teeth respectively.
The vertebrae of NHC2008-101 comprises total 60
pieces and among them the number of cervical vertebrae
was 7, and No.1-3 of the cervical vertebrae were fused to a
bone (Fig. 6). The thoracic vertebrae comprised 12 pieces,
lumbar vertebrae was 13 pieces, and there was no sacral
vertebrae because of degeneration of the post part (Fig. 7,
8).
Fig. 3. Skeleton of Neophocaena phocaenoides (NHC2008-101).
Table 1. Comparison between the porpoise living in sea area of
China and Japan and NHC2008-101 (Chang and Zhou, 1995; Chen
et al., 1982; Furuta et al., 1989; Gao and Zhou, 1993; Jefferson et al.,
2002; Kasuya and Kureha, 1979; Kasuya et al., 1986; Shirakihara et
al., 1993; Zhang, 1992)                                                  (unit: cm)
Chinese 
finless porpoise
Japanese 
finless porpoise
NHC2008-101
neonatal 72~84 75~85
126
the largest (♂)
168~227 175~194
the largest (♀)
164~206 175~194
the minimum (♂)
132~150 135~145
the minimum (♀)
132~145 135~140
Fig. 4. Cranium of Neophocaena phocaenoides (NHC2008-101); A:
Dorsal view, B: Ventral view, C: Lateral view, D: Caudal view.
Table 2. Comparison of reproducible age according to gender of the
porpoise in sea area of China and Japan (Chang and Zhou, 1995;
Chen et al., 1982; Furuta et al., 1989; Gao and Zhou, 1993;
Jefferson et al., 2002; Kasuya and Kureha, 1979; Kasuya et al.,
1986; Shirakihara et al., 1993; Zhang, 1992)                 (Unit: years)
Chinese finless porpoise Japanese finless porpoise
minimum age 
at sexual maturity
4~6 (♂)
5~5.5 (♀)
3~4 (♂)
4~5 (♀)
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It was found that the caudal vertebrae was 28 pieces and
from No. 7 to No. 19 of the caudal vertebrae, chevrons
were observed (Fig. 9, 10). The number of chevrons were
total 13 and linked to between No. 7 to No. 19 of the caudal
vertebrae (Fig. 10). The rib comprised total 12 pairs, each
of which was linked to the thoracic vertebrae and from No.
1 to No.7 among the ribs were two-headed (Fig. 11).
The sternum had a shape of one flat plate, to which 6
sternal ribs linking between the rib and the sternum were
connected (Fig. 12, 13) (Table 3, 4). The scapula among
skeletal structure forming the fin shaped front part had
8.07 cm of whole length, and the length of processus
articularis contacting to the humerus was 2.33 cm. Whole
length of the humerus was 5.35 cm, the breadth of its
proximal end contacting the scapula was 2.77 cm and the
breadth of its distal end was 2.77 cm. Whole length of
radius was 5.73 cm and the breadth of its proximal end was
2.97 cm. In addition, whole length of the ulna was 5.03 cm
and the breadth of its distal end was 2.00 cm (Fig. 14).
The phalanx of whales has totally 5 fingers and in
Fig. 5. Mandible of Neophocaena phocaenoides (NHC2008-101); A:
Medial view of left mandible, B: Lateral view of right mandible. 
Fig. 6. Caudal view of the 1st to the 7th Cervical vertebrae of Neophocaena phocaenoides (NHC2008-101).
Fig. 7. Thoracic vertebrae of Neophocaena phocaenoides (NHC2008-101).
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Neophocaena phocaenoides (NHC2008-101), total 4
fingers were observed. The first phalanx had 0, the second
phalanx had 6, the third phalanx had 4, the forth phalanx
had 2, and the fifth phalanx had 1 phalange (Fig. 15).
Neophocaena phocaenoides is a mammal adapted to
underwater life and 1 pair of its pelvis has a degenerated
structure accompanied by degeneration of the post part
(Fig. 16).
Fig. 8. Lumbar vertebrae of Neophocaena phocaenoides (NHC2008-101).
Fig. 9. Caudal vertebrae of Neophocaena phocaenoides (NHC2008-101).
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Discussion
The Neophocaena phocaenoides collected in Yeon-do island,
Yeosu-si was a species which had lived in adjacent sea area of
Korea and assumed to die from being swept by high waves or
diseases because of no external wound. From analyses on
body length, body weight, and suture line development
degree of the skull, it was suggested that the NHC2008-101
was an immature individual not more than 3 years old.
Currently at seashore of Korea, migration or running
aground at the coast of various whales are observed (Zhang
et al., 2004). Among toothed whales, the Neophocaena
phocaenoides is a mammal which is listed on CITES as an
endangered species (CITES, 2003) and necessary for
protection and basic data collection for preservation
measures of Neophocaena phocaenoides at the coast of
Korea shall be continued. As to preserve natural heritages is
originated from concern and understand for them, the
specimen collected in this study is planned to be used as an
education material for academic research and public
education of the Natural Heritage Center in the National
Research Institute of Cultural Heritage.
Explanation for Neophocaena phocaenoides conducted
in the Natural Heritage Center for visitor using the skeleton
of Neophocaena phocaenoides(NHC2008-101) resulted
that it was found during the process that most of the visitors
Fig. 10. Chevron of Neophocaena phocaenoides (NHC2008-101); ant. (=anterior), pos. (=posterior).
Fig. 11. Ribs of Neophocaena phocaenoides (NHC2008-101); pos.
(=posterior).
Fig. 12. Sternal ribs of Neophocaena phocaenoides (NHC2008-
101); pos. (=posterior).
Fig. 13. Sternum of Neophocaena phocaenoides (NHC2008-101).
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had scarce information and knowledge about Neophocaena
phocaenoides. A hands-on education, where after explaining
the habitat, appearance, characteristics, and common and
different features with land mammalia of the specimen, the
visitors are permitted to touch it by themselves, was
provided (Fig. 18).
Through this, the visitors actually who came in contact with
the specimen of Neophocaena phocaenoides (NHC2008-
101) can obtain new information and get to be interested
diversity of marine mammals living in Korea.
Biological study for marine mammals in Korea shall be
accomplished ceaselessly and systematically through
establishment of long term plan. In addition, it is left as an
important issue to transfer the study results to the public
through exhibitions and make them have fair understanding
and interest on natural heritage.
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Table 3. Comparison of number of skeletal structure between
Neophocaena phocaenoides and NHC2008-101 (from Jefferson,
2002; Kasuya, 1999)                                                  (Unit : piece)
Neophocaena 
phocaenoides
NHC2008-101
Tooth count in upper jaw 15~22 18
Tooth count in lower jaw 15~22 18
Vertebrate
formula
Cerv. 7 7
Thor. 12~14 12
Lum. 10~13 13
Caud. 26~33 28
Rib 10~12 12
Chevron - 13
Phalange
I 2
II 5~8
III 5~7
IV 3~4
V 2
I 0
II 6
III 4 
IV 2
V 1
Table 4. Measurement of vertebrate size of Neophocaena phocaenoides
(NHC2008-101); Cerv.: Cervical, Thor.: Thoracic, Lum.: Lumbar,
Caud.: Caudal.                                                             (Unit: cm)
Vertebrae
No.
Height
Breadth across
the processus 
transversi
Height of the 
facies terminalis 
cranialis
Breadth of the 
facies terminalis 
cranialis
Cerv.
1-2-3 4.58 8.91 1.85 2.33
4 3.96 3.11 1.87 2.24
5 3.78 3.74 1.82 2.38
6 3.83 4.11 1.89 2.31
7 3.84 6.02 1.91 2.62
Thor.
1 4.21 6.11 1.84 2.33
2 4.37 5.20 1.74 2.00
3 4.45 5.23 1.70 2.00
4 4.64 5.30 1.67 1.95
5 4.82 5.35 1.70 1.93
6 4.75 5.45 1.76 2.04
7 4.57 5.45 1.76 2.04
8 4.58 5.47 1.80 2.13
9 4.55 5.58 1.92 2.18
10 4.57 6.14 1.97 2.34
11 4.60 6.88 1.99 2.39
12 4.66 7.74 1.99 2.50
Lum.
1 4.66 10.96 2.05 2.50
2 4.74 12.43 2.05 2.50
3 4.98 12.94 2.10 2.54
4 4.89 13.01 2.15 2.56
5 4.80 12.69 2.17 2.59
6 4.96 12.37 2.22 2.59
7 4.87 12.47 2.21 2.59
8 4.99 11.83 2.24 2.59
9 4.99 11.31 2.25 2.62
10 5.14 10.80 2.31 2.71
11 5.28 10.33 2.40 2.70
12 5.28 9.75 2.37 2.71
13 5.45 9.18 2.34 2.71
Caud.
1 5.48 8.63 2.33 2.73
2 5.35 8.23 2.37 2.80
3 5.29 7.75 2.39 2.71
4 5.25 7.50 2.40 2.73
5 5.12 7.20 2.43 2.74
6 4.96 6.62 2.38 2.74
7 4.73 6.08 2.39 2.75
8 4.51 5.53 2.42 2.73
9 4.25 5.07 2.45 2.65
10 4.03 4.42 2.44 2.68
11 3.69 3.74 2.48 2.57
12 3.67 3.23 2.47 2.56
13 3.42 2.90 2.49 2.50
14 3.23 2.75 2.50 2.49
15 3.17 2.64 2.49 2.49
16 2.95 2.49 2.46 2.33
17 2.64 2.34 2.41 2.26
18 2.48 2.19 2.19 2.14
19 2.30 2.13 2.21 2.10
20 2.05 2.07 2.05 2.07
21 1.74 2.07 1.74 2.07
22 1.48 1.93 1.48 1.93
23 1.31 1.87 1.31 1.87
24 1.21 1.75 1.21 1.75
25 1.11 1.63 1.11 1.63
26 1.00 1.47 1.00 1.47
27 0.76 1.07 0.76 1.07
28 0.64 0.88 0.64 0.88
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Fig. 14. Forelimbs of Neophocaena phocaenoides (NHC2008-101); S: scapula, H: humerus, U: ulna, Ra: radius, R: right, L: left
Fig. 15. Manus of Neophocaena phocaenoides (NHC2008-101); R: right, L: left
Fig. 16. Pelvic bone of Neophocaena phocaenoides (NHC2008-101).
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